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DETAILED ACTION 

Response to Amendment 

1. The Declaration under 37 CFR 1.132 filed 03 July 2006 is 
insufficient to overcome the rejection of claims 23 and 24 based 
upon 35 use §103 (a) as set forth in the previous Office action, 
mailed 07 March 2006, because: 

a. While Hwai-Tzuu Tai is indeed the inventor of US 
Patent 5,956,157, both Hwai-Tzuu Tai and Yee Ng are the 
inventors of the present claims, as set forth in the 
Declaration filed with the present application. Thus, 
while US Patent 5,956,157 was printed less than one year 
before the filing data of the present application, the 
present application and US Patent 5,956,157 are considered 
to have different inventive entities, and thus different 
inventors. Therefore, US Patent 5,956,157 is considered to 
be available prior art under 35 USC §102 (a) • 

b. As set forth in the previous office action, mailed 07 
March 2006, the edge enhancement process taught by Lee (US 
Patent 5,396,584), as applied to the Tai (US Patent 
5,956,157), would simply take jagged edges that occur at 
areas of text or high-contrast data and perform the edge 
enhancement process shown in figures 2a-2b of Lee. Examin- 
er does not believe that the effect posited by Dr. Tai in 
figures A and B of the present Declaration would occur in 
the case of modifying the Tai patent in view of the edge 
enhancement teachings of Lee that are set forth in said 
previous office action since there are no jagged edges in 



Application/Control Number: 09/629,993 
Art Unit: 2625 



Page 3 



figure A of the present Declaration. The edge enhancement 
taught by Lee is performed on jagged edges, and not smooth 
edges as shown in figure A of the present declaration. In 
fact, the added ''bumps" and extensions beyond the original 
trace line shown in figure B of the present Declaration go 
against the teachings of Lee since Lee uses smaller sized 
dots so as to better conform to a smooth surface (see fig- 
ures 2a-2b of Lee). The effect posited by Dr. Tai would 
require the extension of dots beyond the conformal bounda- 
ry, either through the use of larger dots or the addition 
of dots, which is not an aspect of edge enhancement as 
taught by Lee, 

In the example set forth by Dr. Tai in the present 
declaration, the edge enhancement performed according to 
the teachings of Lee would be nearly or wholly inoperative. 
It would be at other points in the resultant screened image 
which would be smoothed, namely areas in which jaggy 
occurs. While the system taught by the Tai patent which 
locally blends gray dot types surely performs well and 
produces a good result, Examiner does not believe that 
areas of text or high-contrast-edge data would be wholly 
without jaggy after the application of the system taught by 
the Tai patent. Thus, the edge enhancement set forth by 
Lee would provide additional enhancement in the cases in 
which there is text or high-contrast-edge data, and thus 
local jaggy. As stated before, and as set forth in said 
previous office action, the application of the edge 
enhancement taught by Lee would only occur in situations in 
which there is text or high-contrast-edge data. 
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Response to Arguments 

2. Applicant's arguments filed 03 July 2006 have been fully 
considered but they are not persuasive. 

Examiner has fully considered the present amendments to the 
claims and the newly added claims, which are addressed in detail 
in the prior art rejections set forth below. The arguments set 
forth in the present Declaration have been addressed above. The 
new grounds of rejection set forth below have been necessitated 
by the present amendments to the claims. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 

(a) A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102 of this 
title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the 
invention was made. 

4. Claims 23-24, 26, 28, 30 and 32 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Tai (US Patent 
5,956,157) in view of Lee (US Patent 5,396,584), 

Regarding claim 23: Tai discloses: 

• receiving image data that includes data representing a 
plurality of pixels (column 7, lines 49-58 of Tai), wherein 
each pixel of the plurality of pixels is associated with a 
location (column 7, lines 49-54 of Tai) and one of at least 
three intensities (column 7, lines 54-58 of Tai). 

• accessing data in a memory, the data representing a screen 
(figure 8 and column 7, line 65 to column 8, line 5 of 
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Tai) , the screen including a plurality of planes (figure 
lOA; and column 9, lines 39-41 and lines 50-56 of Tai) , 
each plane of the plurality of planes including a plurality 
of cells (column 8, lines 41-45 of Tai), wherein each cell 
of the plurality of cells is associated with one of at 
least three microdot densities (column 8, lines 41-45 of 
Tai) being representative of a particular dot size capable 
of being printed by a gray-level printer (column 9, lines 
43-50 of Tai) . 

• for each pixel (current pixel) of the plurality of pixels: 

o determining the intensity and the location of the 
current pixel (column 7, lines 49-51 and lines 54-58 
of Tai) , 

o selecting one of the plurality of planes based at 

least upon the current pixel's intensity (figure lOA; 
and column 9, lines 39-41 and lines 50-56 of Tai), 

o associating one of the plurality of microdot densities 
in the selected plane with the current pixel (column 
9, lines 43-51 of Tai) based at least upon the current 
pixel's location (column 7, lines 49-54 and column 9, 
lines 7-11 of Tai) 

• outputting the microdot densities associated with the 
plurality of pixels as first gray-level data (column 8, 
lines 6-10 of Tai) . 

• blending the first gray-level data with second gray-level 
data resulting in blended-gray-level data (column 9, lines 
41-50 of Tai), wherein the blending weights the first gray- 
level data and the second gray-level data depending upon 
characteristics (contrast index) of the image data (column 
10, lines 21-30 of Tai) . 
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• outputting the resultant blended-gray-level data (column 8, 
lines 14-21 of Tai) . 

Tai does not disclose expressly performing edge enhancement 
on portions of the blended-gray-level data that include text or 
high-contrast-edge data, thereby resulting in enhanced-blended- 
gray-level data. 

Lee discloses performing edge enhancement on portions of 
screened image data that include text or high-contrast-edge 
data, thereby resulting in enhanced screened image data (figure 
2a; figure 2b; and column 5, lines 40-49 of Lee) . 

Tai and Lee are combinable because they are from the same 
field of endeavor, namely gray level processing and digital gray 
level image data enhancement. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art 
to additionally perform edge enhancement, as taught by Lee, upon 
the blended-gray-level data taught by Tai. The output data 
would then be enhanced-blended-gray-level data. The motivation 
for doing so would have been that, without edge enhancement, 
jagged edges are formed rather than straight edges when the 
pixels are actually printed on a printer (column 5, lines 40-42 
of Lee) . Thus, edge enhancement clearly provides superior 
results in gray level printing. Therefore, it would have been 
obvious to combine Lee with Tai to obtain the invention as 
specified in claim 23. 

Regarding claim 24: Tai discloses an image processing 
apparatus (figure 6 of Tai) comprising: 

• a memory storing data representing a screen (figure 8 and 
column 7, line 65 to column 8, line 5 of Tai), the screen 
including a plurality of planes (figure lOA; and column 9, 
lines 39-41 and lines 50-56 of Tai), each plane of the 
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plurality of planes including a plurality of cells (column 
8, lines 41-45 of Tai) , wherein each cell of the plurality 
of cells is associated with one of at least three microdot 
densities (column 8, lines 41-45 of Tai) , the microdot 
densities being representative of a particular dot size 
capable of being printed by a gray-level printer (column 9, 
lines 43-50 of Tai) , Since the data is clearly stored, 
some form of memory is inherent in the system of Tai. 
• a first circuit (figure 6 ( 1 60 (portion) ) and column 7, 
lines 40-44 of Tai) configured at least to: 

o receive image data that includes data representing a 
plurality of pixels (column 7, lines 49-58 of Tai) , 
wherein each pixel of the plurality of pixels is 
associated with a location (column 7, lines 49-54 of 
Tai) and one of at least three intensities (column 7, 
lines 54-58 of Tai) . 
o for each pixel (current pixel) of the plurality of 
pixels : 

■ determine the intensity and the location of the 
current pixel (column 1, lines 49-51 and lines 
54-58 of Tai) , 

■ select one of the plurality of planes based at 
least upon the current pixel's intensity (figure 
lOA; and column 9, lines 39-41 and lines 50-56 of 
Tai) , 

■ associate one of the plurality of microdot 
densities in the selected plane with the current 
pixel (column 9, lines 43-51 of Tai) based at 
least upon the current pixel's location (column 
1, lines 49-54 and column 9, lines 7-11 of Tai), 
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■ output the microdot densities associated with the 
plurality of pixels as first gray-level halftone 
data (column 8, lines 6-10 of Tai) . 

• a second circuit (figure 6 ( 1 60 (portion) ) and column 1, 
lines 40-44 of Tai) configured at least to receive the 
image data and output second gray-level data (column 8, 
lines 48-54 of Tai) . 

At least a first gray-level data and a second gray-level 
data are generated, each corresponding to a separate screen 
(column 8, lines 48-54 of Tai) » Since the unified 
rendering controller (figure 6(160) of Tai) performs the 
rendering of the scanned gray level image data (column 7, 
lines 40-44 of Tai) that the blending screen logic control 
(figure 6(150) of Tai) later blends (column 9, lines 41-50 
of Tai), then the first circuit and the second circuit are 
physically embodied within the unified rendering 
controller. The first circuit and the second circuit each 
correspond to their respective portions of the unified 
rendering controller, such as specific physical circuitry 
or specific physically-embodied software that is executed 
by a processor. 

• a blending circuit (figure 6(150) of Tai) communicatively 
connected to the first circuit and the second circuit (as 
clearly shown in figure 6 of Tai) and configured at least 
to blend the first gray-level data with second gray-level 
data, thereby resulting in blended-gray-level data (column 
9, lines 41-50 of Tai) , wherein the blending performed by 
the blending circuit weights the first gray-level data and 
the second gray-level data depending upon characteristics 
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(contrast index) of the image data (column 10, lines 21-30 
of Tai) . 

• an output circuit (figure 6(180) of Tai) communicatively 
connected to the image buffer (figure 6 (140) of Tai) and 
configured at least to output the resultant blended-gray- 
level data (column 8, lines 14-21 of Tai) • 

Tai does not disclose expressly an edge enhancement circuit 
communicatively connected to the blending circuit and configured 
to at least perform edge enhancement on portions of the blended- 
gray-level data that include text or high-contrast-edge data, 
thereby resulting in enhanced-blended-gray-level data. 

Lee discloses an edge enhancement circuit configured at 
least to perform edge enhancement on portions of screened image 
data that include text or high-contrast-edge data, thereby 
resulting in enhanced screened image data (figure 2a; figure 2b; 
and column 5, lines 40-49 of Lee) • 

Tai and Lee are combinable because they are from the same 
field of endeavor, namely gray level processing and digital gray 
level image data enhancement. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art 
to additionally perform edge enhancement, as taught by Lee, upon 
the blended-gray-level data taught by Tai. The output data 
would then be enhanced-blended-gray-level data. Furthermore, 
the edge enhancement circuit would have to be communicatively 
connected to the blending circuit in order to properly function, 
and the output circuit would have to be communicatively 
connected to the edge enhancement circuit since edge enhancement 
is the operation that occurs immediately prior to output. The 
motivation for doing so would have been that, without edge 
enhancement, jagged edges are formed rather than straight edges 
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when the pixels are actually printed on a printer (column 5, 
lines 40-42 of Lee) . Thus, edge enhancement clearly provides 
superior results in gray level printing. Therefore, it would 
have been obvious to combine Lee with Tai to obtain the 
invention as specified in claim 24. 

Regarding claims 26 and 30: Tai discloses that the screen 
in a halftone screen (column 8, lines 42-48 of Tai) . 

Regarding claims 28 and 32: Tai discloses that the first 
gray-level data and the second gray-level data are color 
matched, structure matched, density matched, or combinations 
thereof (figure 8 and column 8, lines 48-67 of Tai) . The 
blending operation (figure 8 and column 8, lines 48-67 of Tai) 
naturally produces structure and density matching of the first 
gray level data and the second gray level data. 

5, Claims 25 and 29 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Tai (US Patent 5,956,157) in view of Lee 
(US Patent 5,396,584) and Crean (US Patent 5,745,249). 

Regarding claims 25 and 29: Tai discloses that the screen 
in a halftone screen (column 8, lines 42-48 of Tai) . 

Tai in view of Lee does not disclose expressly that said 
halftone screen is specifically a multilevel stochastic halftone 
screen. 

Crean discloses using a multilevel stochastic halftone 
screen (column 9, lines 64-66 and column 10, lines 48-52 of 
Crean) . 

Tai in view of Lee is combinable with Crean because they 
are from the same field of endeavor, namely gray level image 
data screening and screen control. At the time of the 
invention, it would have been obvious to a person of ordinary 
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skill in the art to specifically use a multilevel stochastic 
halftone screen, as taught by Crean. The motivation for doing 
so would have been that, as is well-known in the art, a 
stochastic halftone screen provides for improved dispersion of 
the dots in halftone printing. Therefore, it would have been 
obvious to combine Crean with Tai in view of Lee to obtain the 
invention as specified in claims 25 and 29. 

6. Claims 27 and 31 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Tai (US Patent 5,956,157) in view of Lee 
(US Patent 5,396,584) and obvious engineering design choice. 

Regarding claims 27 and 31: Tai discloses that the 
blending step blends low contrast (screen 1) , medium-to-low 
contrast (screen 2), low and medium-to-low contrast (screens 1 
and 2), midtone (screen 3), medium-to-low contrast and midtone 
(screens 2 and 3), high-contrast (screen 4), or midtone and 
high-contrast (screens 3 and 4) regions of an image (column 8, 
lines 48-65 and column 10, lines 27-36 of Tai) . 

It would have been an obvious engineering design choice to 
blend only midtone, high-contrast, or midtone and high-contrast 
regions of an image since the low contrast and medium-to-low 
contrast screens do not create a high contrast which would then 
be greatly affected by a blending operation. Eliminating the 
blending operations with respect to the low contrast and medium- 
to-low contrast regions would not substantially degrade the 
resultant image, and would greatly decrease the amount of 
processing required to render the output image. Thus, one of 
ordinary skill in the art at the time of the invention would 
have made an engineering design choice to blend only midtone, 
high-contrast, or midtone and high-contrast regions of an image 
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if high-throughput were a greater concern than image quality, 
since the image quality would only suffer slightly while the 
throughput would be greatly enhanced by the elimination of 
blending with respect to low contrast and medium-to-low contrast 
regions of the image. 

Conclusion 

7, Applicant's amendment necessitated the new ground (s) of 
rejection presented in this Office action. Accordingly, THIS 
ACTION IS MADE FINAL. See MPEP § 706.07(a) . Applicant is 
reminded of the extension of time policy as set forth in 37 
CFR 1 . 136 (a) , 

A shortened statutory period for reply to this final action 
is set to expire THREE MONTHS from the mailing date of this 
action. In the event a first reply is filed within TWO MONTHS 
of the mailing date of this final action and the advisory action 
is not mailed until after the end of the THREE-MONTH shortened 
statutory period, then the shortened statutory period will 
expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated 
from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than 
SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to James A. 
Thompson whose telephone number is 571-272-7441. The examiner 
can normally be reached on 8 : 30AM-5 : 00PM. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, David K. Moore can be 
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reached on 571-272-7437. The fax phone number for the 
organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 
(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) , If you would 
like assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 
(IN USA OR CANADA) or 571-272-1000. 




James A. Thompson 
Examiner 

Technology Division 2625 



11 September 2006 
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